Fraying and electron autodetachment dynamics of trapped gas phase oligonucleotides.
Sensitive methods recently developed to measure laser-induced fluorescence from trapped ions have been applied to study the dynamics of double- and single-stranded oligonucleotides. In this paper, the fraying of duplex terminal base pairs has been identified by measuring the donor fluorescence as a function of temperature from an oligonucleotide duplex labeled with a pair of FRET dyes. Comparison of the degree of dissociation of 14-mer duplexes observed in the mass spectra with the fluorescence intensity of the donor enables intermediate conformations of the unzipping duplex at the weaker binding end of the duplex to be identified. The autodetachment of electrons from double- and single-stranded oligonucleotide anions has been observed in a gas phase environment. To characterize this process, measurements were performed on 7-mers prepared without FRET fluorophores attached. The dependence of the decay rates of trapped anions have been measured as a function of charge state and temperature for various base compositions. An exceptionally strong dependence of the decay rate on base composition has been identified. The physical basis for this process will be discussed.